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Succession and development of insects on pig carcasses and their 


significances in estimating PMI in the Pearl River Delta region 
WANG. Jiang-Feng'[] LI Zhi-Gang [] YU Li-Cong'[] CHEN Qiang-Sheng'[] HUANG An-Hai'[] LIAO Ming- 
Qing'[] XIE Yun-Tie'[] CHEN Yu-Chuan"[] 1. Department of Forensic Science and Technology[] Guangdong 
Police College[] Guangzhou 510230[] China[] 2. Bureau of Public Security of Guangzhou[] Guangzhou 5100800 
China[] 3. Bureau of Public Security of Zhongshan[] Zhongshan[] Guangdong 510080[] China[] 
Abstract[] In order to solve the difficulty of the determination of postmortem interva[] PMI[] in criminal cases[] 
18 pig carcasses were placed in outdoor environment in different seasons to observe and select the critical 
entomological index in accurately estimating of PMI. The results showed that these indexes[] including T1 
日 larvae begin to appear] TA] larvae begin to crawl away] TA] most of the larvae have crawled away[]] T4 
日 larvae begin to pupate[ I] TX] most larvae have pupated[[] Td] pupae begin eclosion[] and TH the end of 
eclosion [] could be used as accurate PMI indicators for their high sensitivity and stability. The carcasses 
decayed very quickly in spring[] summer and autumn[] and it took 202 + 23 h[] 202 + 18 h[]277 + 20 h for test 
carcasses to decay from fresh to skeleton in these seasons[] respectively. In winter it took a longer time of 1 297 
+63 h to decay from fesh to skeleton. About 47 insect species were found on carcasses. Most of the 
necrophagous insects could be found all the year[] and there was no marked difference in species composition 
among the four seasons. The predominant species were very apparent. The fly larvae included mainly 
Chrysomya megacephalal] Achoetandrus rufifacies and Hydrotaea[] Ophyral] spinigera. The necrophagous 
insects could only breed one generation on carcasses before the carcasses become into skeleton in most of the 
time. Based on these results[] critical time points for PMI estimation could be determined. 
Key words[] Forensic entomology[] body decomposition[] insect succession[] postmortem interval estimation[] 


time points 
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褐 变 黑 , 头 部 骨头 露出 , 头 部 肌肉 被 吃 光 , 腹 部 肌肉 
被 吃 光 ,四 肢 上 骨头 露出 ,胸部 肌肉 组 织 被 吃 光 ,尸体 
只 剩余 毛皮 .骨头 及 软组织 ,尸体 骨骼 包 膜 消失 P 
体 组 织 散 开 。 

尸体 各 腐败 阶段 的 历 期 见 图 1。 可 以 看 出 ,夏天 历 
期 最 短 , 经 过 202+ 15 h 即 进入 白骨 化 阶段 ; 春季 和 秋 
季 分 别 约 经 过 259 + 18 h 和 277 ょ 20h 出 現 白 骨 , 冬季 
时 间 最 长 ,大 约 经 过 1 297 ょ 63 h 进入 白骨 化 。 
2.2 主要 哮 尸 性 昆虫 种 类 

大 约 发 现 47 种 嗜 尸 性 昆虫 ,他们 分 别 属于 6 个 
目 20 个 科 的 种 类 , 详 见 表 1。 其 中 尸体 上 的 昆虫 的 
优势 种 群 为 大 头 金 蝇 . 绯 颜 裸 金 蝇 和 厚 环 黑 蝇 。 
2.3 昆虫 在 模拟 现场 的 变态 与 发 育 的 时 间 性 指标 

在 珠江 三 角 洲 蝇 类 昆虫 在 尸体 上 只 能 发 生 一 
代 。 尸 体 的 大 部 分 组 织 即 被 吃 光 而 不 适合 昆虫 生 
存 ,在 所 有 的 试验 中 ,除了 由 于 下 雨 导致 尸体 变 湿 从 
而 有 少量 第 2 代 出 现 外 ,我 们 没有 发 现 蝇 类 大 规模 
繁育 第 2 代 的 情况 出 现 。 不 同 种 类 的 蝇 类 到 达 尸 体 
的 时 间 不 同 ,但 大 部 分 都 在 最 初 的 1 - 3 天 到 送 了 戸 
体 。 当 它们 到 达 尸 体 时 ,很 快 会 产 下 子 代 。 卵 不 会 
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图 1 不 同 季节 尸体 腐败 历 期 (广东 中 山 ,2003 - 2005) 
Fig. 1 
seasons (Zhongshan, Guangdong, 2003 - 2005) 


PEREN SI m Bgupor. F HL 2H da n] SERE fa i th 
现 的 幼虫 从 而 对 其 种 群 数量 产生 抑制 作用 ,这 样 使 
得 在 尸体 同一 部 位 的 幼虫 的 成 熟 期 趋 于 一 致 。 尸 体 
上 昆虫 的 种 群 构成 比较 简单 。 在 早期 大 头 金 蝇 和 绯 


Pig carcasses decay duration in different 


颜 裸 金 蝇 占 大 多 数 ,而 后 期 厚 环 黑 蝇 占 大 多 数 。 


Rl 珠江 三 角 洲 主要 嗜 尸 性 昆虫 种 类 {广东 中 山 ,2003 - 2006) 
Table 1 Main necrophagous insects of the delta region of Pearl River (Zhongshan, Guangdong, 2003 - 2006) 


KKB Chrysomya megacephala, HE BPRS MA Achoetandrus rufifacies (Macquart), % JE 88 Wb 
Ceylonomyia nigripes Aubertin, HE 9% d #8 Chrysomya pinguis (Walker), #4 Y6 58 898. Lucilia sericata 
(Meigen), Ht SÅ Lucia cuprina (Wiedemann), i? £l. Lucilia ( Luciliella) bazini Séguy 

BS Zi Jy. Wk Md Parasarcophaga. ruficornis (Fabricius), (13k HARM Parasarcophaga albiceps (Meigen). 


RMA Musca domestica Linnaeus, W BLA Hh Musca ventrosa Wiedemann, IF HM Hydrotaea 
( Ophyra) spinigera Sicin, PESE NUS Opyra chalcogaster ( Wiedemann) l 


FAIN EP Saprinus splendens , jt PLR Merohister jekeli ( Marseul}, Saprinus optabilis Marseul, 
KP Creophilus maxillosus , BERRA Platydraus sp., M fA E8381 A 1 种 One species 


WERA F Necrobia rufipes (DeGeer), JR38 9B: FH. Necrobia ruficollis ( Fabricius) 


WERS Onthophagus taurinus White, BEYER’ Onthophagus proletarius Harold 


BUE IK Vespa bicolor bicolon F., 黄 腰 胡 蜂 Vespa affinis affinis (L.), RAR MIKE Vespa velutina 
nigrithorax Buysson， 细 侧 黄 胡 蜂 Paravespula flavices flaviceps 
3H WAL Harpegnathos venator (F.Smith) , WERE WW Pheidologeton affinis (Jerdon); Zk & 53 1$ 


上 月 Order 科 Family 属 或 种 Genus or species 
XX PH [I Diptera — WESEL Calliphoridae 
MONS Sarcophagidae Hi RESE Parasarcophaga sericea( Walker) 
Waf} Muscidae 
HK EL SURE Sepsidae 1 种 One species 
水 虹 科 Suatiomyidae SAK at Hermetia illucens (L.) 
3t Mà $E Phoridae 未 鉴定 种 Species undetermined 
5 J i i 
Wa RIP ME Histeridae Altholus depister ( Marseul) 
Coleoptera fà $41 E P Staphylinidae Midi 
WA P 8E Cleridae 
H 38 Fl BL Silphidae Diamesus osculand (Vigors) 
EIE SE Dermstidae EJ HZ BE Dermestes maculatus ( DeGeer) 
D F F Scarabaeidae 
FF FE BY Nitidulidae Cychramus sp. 
i Fi $} Elateridae HE HAF MA Chiagosnius obscuripes (Gyllenhal) 
牙 甲 科 Hydrophilidae Sphaeridium seriatum d’ Orch. 
BEI 胡 蜂 科 Vespidae 
ane WF Fommigidae 9X Camponotus variegatus (F. Smith) 
SE Acarina 1 和 One species 
IF Blattaria 1 种 Ones species 
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Table 3 The key time-points in the metamorphism and development process of fly larvaé] mean + SE[] 



























































OO Spring O0 O Summer 
HHHHH 
P c 0000 n0000 0000 0000 00000 0000 
v RUNS C. megacephala A. rufifacies H. spinigera C. megacephala A. rufifacies H. spinigera 
TI 0.91 + 0.06 7.27 +0.31 0.88 + 0.05 4.81 +0.84 
T2 5.5+0.28 4.13+0.13 
T3 7.44 + 0.33 4.45 x 0.17 
T4 8.12+0.16 8.92 + 0.28 38 + 1.58 5.36 +0.21 5.64+0.16 23.75 + 1.49 
T5 9.06 x 0.16 10.75 + 0.48 42.5 x 1.04 6.38 + 0.24 7.9x0.14 25.25 € 0.85 
T6 13.5 x 0.65 13.93 + 0.27 50.75 + 1.49 10.13 + 0.66 9.75 x 0.48 28.25 x 1.7 
T7 15.25 x 0.95 16.25 + 0.48 11.63 € 0.55 11.75 + 0.43 
日 日 Autumn OO Winter 
uuu 
M NOE HHnH 00000 HHnH HHnH 00000 0000 
] - C. megacephala C. rufifacies H. spinigera C. megacephala C. rufifacies H. spinigera 
TI 0.83 + 0.08 6.73 x 0.32 2.6x0.21 2.83 x 0.24 15.25 + 1.43 
T2 4.29 x 0.12 15.03 € 1.11 
T3 4.79 x 0.12 18 ょ 0.7 
T4 6.67 ょ 0.14 7.85 +0.24 33.25 + 1.8 20+ 1.29 19.25 + 1.43 
T5 8.1 ェ 0.1 8.92 ょ 0.17 39 ょ 1.58 25.88 + 0.83 27.25+1.49 
T6 12 ょ 0.2 13.54 € 0.35 45 x 1.29 28.75 x 1.11 30.5 x 1.65 
T7 14.27 € 0.42 14.85 + 0.20 31.83 € 0.13 32.25 + 1.03 
TIE B. D 7 D. D U L Larvae begin to appeat] T20 [1 0 0000D Larvae begin to crawl awaylT3 昌 日 日 日 日 日 日 日 日 日 日 Most larvae have 
crawled away T4000 0 0 日 日 日 Larvae begin to pupate T5000 0 00 0 00 0 0 O Most larvae have pupated(] T6 [] 日 日 日 日 日 日 Pupae begin 
eclosion[] TI D] 0 0 0 日 日 The end of eclosion. 
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Fig. 2 The change of larval body length of C. megacephala with PMI in different seasons 
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Table 2 Succession of necrophagous insects on carcasses in spring 
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[OO000 C. megacephala WOO OOO O Achoetandrus rufifacied] Macquart{] [ Ill 
Saprinus splendens VOO 日 日 日 日 Necrobia ruficolli{] Fabricius VOO O 0 0 


00 000 Aydrotaed] Ophyra[] spinigera Sten WOO OOO 
Dermestes maculatus DeGeer{] MOO O O O Creophilus maxillosus . 0 


















































日 AHHHHHLHHHHH+rHHHHHHHH 困 HHH 困 HH IOHHH 困 HHHH 50000++000000000M0000 

O00 10-S0HHH 困 HHHHHHS-iOHHHHrrHHHHHHHH 困 HHHHHH 50HHH 困 HHHHHHIOHHHHHHH 

日 HHH HH HH 日 日 Letter A indicates insect adul[ and L indicates larva. + indicates a small number of individuals presented[] i. e .[] less than 10 
individuals of flies or 2 individuals of beetles[] + + indicates a moderate number of individuals presented[] i . e .[] the number of flies is between 10 and 50 or the 
number of beetles is between 2 — 10[] +++ indicates a large number of individuals presented[] i . e .[] the number of flies is higher than 50 or the number of beetles 
is higher than 10. The blank represents that no individuals were present. [] [] The same below. 
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Table 3 Succession of necrophagous insects on carcasses in summer] Riverside 
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Succession of necrophagous insects on carcasses in autumn 
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Succession of necrophagous insects on carcasses in winter 





HHH co 


Temperature 









































PP PP | 








PMH d[] 





OO て EO 


Temperature 



































ロー P| と P| P| | 


fe PF et TT 
a E ERE E E e E E E E T 
















































































[] Amdersonlll996e[ 上 HHHHHHHHHHHHHH 
O00 00 0 OO Paye[]1965[] Early and Gofi[]1986[] 
Goff]1993LT]E] O0 O0 日 日 O UD Reed[]1958[] Paynel 
1965[] Lord and Burgerl]1983[ 日 日 日 日 日 日 日 日 
HHHH OO 1997000 O O OO 200000 O O O DO 
Uu 

HHHHHHHHHHHHHHHHH 
IIHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHLIHHHHHHHHHH 
IlHHHHHHHHHHHHHHHHHHHH 
llIHHHHHHHHHHHHHHHHHHH 
ee oo0üd0dUuUuuLL 
HHHHHHHHHHHHHHHHHHHHH 
llIHHHHHHHHHHHHHHHLHHHHH 
HHHHHHHHHHHHH 還 HHHHH 
IIHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHIHUHHHHHHH 


HHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHH HO 
HHHHHHHHHHHHHHHHH 還 HH 
HHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHH HL Tullis 
and Goff[]l986[ TI] OO Bharti and SinghU200300 日 日 
O Tantawi et al. M9960 000000000000 
HHHHHHHHHHHHHHHHHHH 還 H 
HHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHH 
Se oogou0düo0u0güüuüLUU 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHH 還 HHHHHHHHHHHHH 
HHHHHHHHHHUHHHHHHHHHHHH 
HHHHHHHHHHHHUHHHH 2000 
HHHHHHHHHH 上 HHHHHHHHHHH 





40 HHHHHHUHHUHHUHHUHHHHHHHHHHHHHHHHHHHHHHHHHHH 409 





a a mg MO 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHLHHHHHHH 
A 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHH1iHHHHHHH 
HHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHH 困 HHH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHIiHHHHHHHHHH 由 HH 
HHHHHHHHHHHHHH2HHHHHH 
UDDOUUDDO 100M 2000000000 
HHHHHHHHHHHHHHHHHHHHHH 
UUUOOOOOUUmD0O0O0OUU0O0000 
HHHHHHHHHHHHHHHHHHH 
HHHHHHHH 困 HHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHH 
a i i 
oowoo 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHUHHHHHHHHHHHHHH 
Ge a i 
HHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHH7HHHHH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHH 還 HHHHHHHHH 300000 
HHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHUH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHLHHHHHHHHHH 
HHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHL 


00 0U00UUU0000000000000 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHH 困 HH 
HHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHH 


日 日 Bn References 


Amendt JO Krettek RO Zehner R[] 2004. Forensic entomology. 
Naturwissenschafien{] 91[] 51 — 65. 

Anderson GS[] 1995. The use of insects in death investigations] an analysis of 
cases in British Columbia over a five year period. Can. Soc. Forensic 
Sci .0U280 277 - 292. 

Anderson GS[] 1996. Initial studies on insect succession on carion in 
southwestern British Columbia. J. Forensic Sci .[] 41[] 617 - 625. 
Anderson GS[] 2000. Minimum and maximum development rates of some 

forensically important Calliphoridad] Diptera. J. Forensic Sci .[]45 0 
824 - 832. 
Archer MS[] Elgar MA[] 2003. Yearly activity patterns in southem Victoria 
[] Australia[] of seasonally active carrion insects. Forensic Sci. Int.[] 
132[] 173 - 176. 

Amaldos MI[] Romera ED Presa JJ Luna AU 2004. Studies on seasonal 
arthropod succession on carrion in the southeastern Iberian Peninsula. 
Int. J. Legal Med .[] 118[] 197 - 205. 

Avila FW Goff MI[] 1998. Arthropod succession patterns onto burnt carrion 
in two contrasting habitats in the Hawaiian Islands. J. Forensic Sci .[] 
48) 3[T] 581 - 586. 

Benecke M[] 1998. Six forensic entomology casesl] description and 
commentary. J. Forensic Sci .[] 43 797 - 805. 

Bharti M[] Singh D. 2003. Insect faunal succession on decaying rabbit 
carcasses in Punjab[] India. J. Forensic Sci .[] 48] SL 133 - 143 
Bourel B[] Torune GIU Hedouin VO 2004. Entomofauna of buried bodies in 

northern France. Int. J. Legal. Med.[]118[]215 - 220. 

Campobasso CPU Vella GD[] Introna FU 2001. Factors affecting decomposition 
and Diptera colonization. Forensic Sci. Int .[] 1200 18 - 27. 

Carvalho LMI[] Linhares AX[] 2001. Seasonality of insect succession and pig 
carcass decomposition in a natural forest area in southeastern Brazil. J. 
Forensic Sci .[] 46[ 604 — 608. 

Catts EP[] Haskell NH[]1990. Entomology and Death[] A Procedural Guide. 
Joyce’ s Print Shop Inc.[] Clemson[] SC. 

Davis JB[] Goff MI[] 2000. Decomposition patterns in terrestrial and intertidal 
habitats on Oahu Island and Coconut Island[] Hawaii. J. Forensic Sci .[] 
450 836 - 842. 

Early M[] Goff MI[] 1986. Arthropod succession patterns in exposed carrion 
on the island of O' ahu[] Hawaiian Islands] USA[] J. Med. Entomol .[] 
23[] 520 - 531 

Goff MID 1993. Estimation of postmortem interval using arthropod 
development and successional patterns. Forensic Sci. Rev.[]5(]81 - 94 

Jason HB[] James LC[2001. Forensic Entomology[] the Utility of Arthropods 
in Legal Investigations. CRC Press[] Boca Raton. 

Lopes DC[] Linhares AX[] 2001. Seasonality of insect succession and pig 
carcass decomposition in a natural forest area in southeastern Brazil. J. 
Forensic Sci .[] 48 300 604 — 608 

Lord WD[] Burger JF[] 1983. Collection and preservation of forensically 
important entomological materials. J. Forensic Sci .[] 28 4[T] 936 - 942 

Ma YK[] Hu C[] 2000. A preliminary study on the constitution and succession 
of insect community on pig carcass in Hangzhou. Acta Entomol. Sin .[] 


230375 - 380.0 0 0 0 O 0 CDD O O moo. 00000000 


410 日 日 日 日 Acta Entomologica Sinica 5I] 





HHHHHHHHHHHHHHH.HHHHH2I 40 375 - 
3800 

Mégnin P[] 1894. La faune des tombeaux. Encyclopédie scientifiques des aide 
memoire. Masson[] Gauthier-villars et Fils[] Paris. 

Payne JA[] 1965. A summer carrion study of the baby pig Sus scrofa 
Linnaeus. Ecology[] 460 592 - 602. 

Reed HBU 1958. A study of dog carcasses communities in Tennessee[] with 
special reference to the insects. The American Midland Naturalist[] 59[] 
213 - 245. 

Rodriguez WC[] Bass WM[] 1983. Insect activity and its relationship to decay 
rates of human cadavers in east Tennessee. J. Forensic Sci .[] 28[] 423 
ー 432. 

Rodriguez WCO Bass WMO 19850 Decomposition of buried bodies and 
methods that may aid in their location. J. Forensic Sci .[] 30[] 836 — 
842. 

Tantawi TIL] El-Kady EM[] Greenberg BD El-Ghaffar HA[ 1996. Arthropod 
succession on exposed rabbit carrion in Alexandria] Egypt. J. Med. 
Entomol .[] 33[] 566 - 580 

Tullis KU Goff MI[] 1987. Arthropod succession in exposed carrion in a 
tropical rainforest on O' ahu Island] Hawai’ I. J. Med. Entomol.[] 


24 332 - 339. 

Turchetto MU Vanin SU 2004. Forensic entomology and climatic change. 
Forensic Sci. Int .[] 146[] S207 - S209. 

Watson EJ[] Carlton CE[] 2003. Spring succession of necrophilous insects on 
wildlife carcasses in Louisiana. J. Med. Entomol.[] 40] 300 338 - 
347. 

VanLaerhoven SI[] Anderson GS[] 1999. Insect succession on buried carrion 
in two biogeoclimatic zones of British Columbia. J. Forensic Sci .[] 44 

D 1032-43. 

Wolff MD Uribe AU Ortiz AU Duque PL 2001. A preliminary study of forensic 
entomology in Medellin[] Colombia. Forensic Sci. Int .[] 1200 53 - 59. 

Zhou HZ[] Yang YP Ren JCO Wang SYL Liu LO Shao BO Sun DJO 1997. A 
study on the forensic entomology || . The succession of insects in corpse 
at the postmortem decomposing period and timing of death. Chinese 
Journal of Forensic Medicine] 18 2([] 79 - 8200000000 00 
HHHHHH 四 HHHi997.HHHHHHHHH 
HHIHHHHHHHHHHHHHHHHHHHH.HH 
HHHHHH 2079 - 820 














HHHHHHHHHH 


